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Procedure Number: _3vP_ $00-HY' Revision: ____&__ Page;_( of _t
EiDwariR VAT dprisr _fiir 4 d Gkif 2
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NOTE: The description of change(s) should be written to provide
information necessary for the procedure user to understand the
changes and the impact they have on the performance of work.

DReacribe changes: (atach addttional pages as necessary)
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implementation of new or revised procedures can be simpla, complex, or range in between. The manager
owning the procedure is responsible to provide guidance to assist sites in gfficiantty implementing procedure
changes by filling out this form.

¢ For standard procedures, the Corporate Functional Area Manager will complete this form with input from
site counterparts.
e For other procadures, the rasponsible Station Functional Area Manager will compiete this form.

Managers implementing procedure changas may alter the guidance contained in this attachment to achisve more
efficient and effective implementation. Changes to guidance for standard procedures should be shared with the

Corporate Functional Area Manager.

For ALL changes:

For COMPLEX or EXTENSIVE changes:
if an implementation team is to be used, record key team actions and dates from the approved impiementation
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NGG Procedure Validation
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Location:__BYAeM Procedure Number: ___f3v/ fuo-Y4 Revision;_ 2
(] Mockup/Simulator ﬁmw Walkdown [] Benchtop Review [ ] First Time Use

Yes No NA

1. is the procedure easy to use and does it flow well? Such as:
Sequence cormrect
Bypassing
Written to the appropriate level of detail
Cbmputation of values are easy to perform
Procedure ié flexible enough to use
Are the figures, charts, and graphs sufficient, legible and easy to use?
Is the purpose of the procedure clearly stated?
Is adequate acceptance cﬁteriﬁ provided?
Is the procedure technically correct?

- Instrumentation specified is correct

- All necessary stops and actions are present
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ATTACHMENT 4

NGG Proeoduu Process Checklist
o 10f1

pn S/eilor
Document Number: Lvp foo- ?, Revision: __Z___
ACTION (V) QR N/A

EDITORIAL CHANGES - Procedure Editorial Change criteria
O Al answers are "No" — proceed with editorial change
O Any answer is "Yes" — full approval is required for change.

SPELL CHECK - Performed on entire document. v
PROCEDURE TYPE/NUMBER - Indicated on upper right of each procadure page.
PROCEDURE NUMBER - Indicated and the same on upper right of each procedure page.
REVISION NUMBER ~ Raised AND indicated on upper right of each procedure page.
PAGE NUMBER - indicatad on upper right of each procedure page.

IE computer used, mwmmmmm1mm
Form.mﬂbsubnﬂmdondiac

I106FR!0598AFETYEVAI.UATIOWS¢REEMNG swmmmqummmm
REVIEWS/SPECIAL CONTROLS - identified on Attachment 1, ProeadumAppmvdForMﬂMuﬂ »

"
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| : ‘ :
‘ 'INDEPENDENT TECHNICAL/CROSS DISCIPLINE REVIEW - Participants have signed, dated and ?

PORC - indicated IF required.

TRAINING - mmonmnmm1 NGGPmoodumvaaVHWyFormlehd IFyu.

PORC COMPLETE - PORC number documentad,
ATTACHMENT TITLES & SUPPLEMENTS SECTION - smumatmmmm

RECORD RETENTION - wwcmmwmmwmw
mm-mna
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10 CFR 50.59 Safety Evaluation Form

Tracking No.: §G-00-0079

1. Station/Unit: Byron/1&2 ~ Applicable Modes: All
Other relevant plant conditions: N/A

. List the documents i ti change. Inci
2 Prooeduar?e l)ﬂunber(s")?ITe::'te('s’) ngxperimem(s). etc., (indudtngu?:vis&on #as

o DCP 9800071(U-1) including DCN 0013861
o DCP 9900073(U-2) including DCN 0013871
. 'EOC\'E’WSSCH#OO-OZO)SOWMCWMWZSIGM

. DCP's 8800500,501 502503(8808#300-015 016 ,017,018) Scaling
Change for Unit 2 Tave and Delta T's

° DCP's 9900499 & 504(SSCR #s 00-014 &019 swinaChmgefofum1
and Unit 2 Turbine ll'm(ulse Pressure )

. DCP 9900506(SSCR # 00-021) Scaling changes for Unit 2 Tave/ Tau from

583 to 582.5 degres F(Ta« Program)
. %Pmmnéml M&WszTﬂum
. ?gsp w«sgsrfenrf s@og.mpzsaus@dim g fort)m 2 T.J"ufmm
. _&c:';;“ 990049%496640'9; 498(ssca # oo-o1o 011,012,013) Sca
Procedure 1BVSR 4.1.4-1 Reactor Coolant System Fiow:§

Prooadure28VSR414-1RoactorCodam8ymnFm
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| racking No, 8G-00-007¢

. BISR 3.2.10-200 Surveillance Calibration of S/G Steam Fiow/Feed flow
Mismatch Protection Set | and Il{FW)

e  SSP 00-003 Unit 1 AMAG Implementation

° SSP 00-004 Unit 2 AMAG Implementation with Taw Reduction
° SE 0001 RS 2.2, Requirements Specification for Byron/Braidwood
Calorimetric Package

Description and effect of proposed activity:

The DCP's 8900071 and 9900073 listed above permanently installed non-
intrusive ultrasonic feedwater flow instrumentation upstream of the flow venturis
in the Unit 1(2) steam tunnel. The ultrasonic transducers are mounted to brackets
that are to the Feedwater ggm. one per Feedwater line. A separate 10
CFR 50.59 Safety Evaluation ( ) was developed to document the
-physical installation of the ultrasonic flow instrumentation.

This 10 CFR 50.59 Safety Evaluation documents the acceptability of the use of
MWMmminmmm@dmwM
calculations revision or development procedures listed:in Section
2. To allow for this appiication, the calorimetric calculations will-use.a correction
factor in the determination of the reactor thermal power for both the plant
computer and the daily calorimetric calculations. The software for the:pi
computer has already been mmm%swm-w. e
calorimetric software for this application has Verified and Validated.
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measurement due to fouling of venturis and thereby calorimetric calculation and
calibration of nuclear instrumentation. Although CE/AMAG report is not available
to ComEd, the plant-specific Byron AMAG Instrumentation was installed by the
vendor in accordance with the installation requirements of the vendor. The plant
specific accuracy results are documented in ABB calculations 059-PENG-CALC-
084 Rev. 0 for Byron Unit 1 and 159-PENG-CALC-085 for Byron Unit 2.

Instalied under the DCPs 9900071 and 9900073 listed in Section 2 are ultrasonic
flow measuring devices manufactured and installed by Advanced Measurement
and Analysis Group (AMAG). These ultrasonic flow-measuring devices have a
higher accuracy than the differential-pressure venturis and are not affected by
fouling and other venturi induced measurement uncertainties associated with the
venturi flow element. Periodically, using new procedure BVP 800-44 uitrasonic
flow measurements for each Feedwater line will be taken. Ratio between the
ultrasonic flow measurements and those obtained from the venturis will be
calculated and provided to the Operations department. The Operations
department is responsible for manually entering these constants into the plant
computer to correct for inaccurate Feedwater flow. The plant computer
calorimetric software will calculate reactor power usin? these constants. This
same factor will be used in the daily calorimetric calculations. The correction
factor will be used in the plant computer and daily calorimetric calculations until a
new factor is developed through subsequent ultrasonic Feedwater flow
measurements, or when the Operations Shift Supervisor determines that the use
of the correction factor is not appropriate based on plant operating conditions and
the guidance provided by Operating Aid and Operating procedure BOP FW-25. .

DCP 9900505(SSCR # 00-020) changes Unit 2 S/G nozzle flow high Alarm
setpoint to account for increased fi ter flow. ,

DCP's 9900499 & 504(SSCR #s 00-014 &019) Change Turbine Impuise
Pressure scaling for Unit 1 and Unit 2 respectively because of increasa in steam
pressure due to AMAG implementation.

DCP's 8900500,501,502,503(SSCR #s 00-015,016,017,018) Change scaling and
setpoint changes for Unit 2 Taw and Delta T's. Since the Tha Cannot be increased
on Unit 2, the T.w/Tave Will have to be decreased. This will be done as part of
AMAG implementation. NFM has evaluated(Reference: Letter # PSS:00-024)
dropping Tew from 583 degree F to 582.45 dagree F for Unit 2. This drop in Taw
will allow the delta-T increase from 58 degree F to 59.1 degree F.

DCP 9900506(SSCR # 00-021) changes for scaling for Unit 2 Taw/The from 583
to 582.5 degree F (Tre Program). ,

DCP 9900507(SSCR # 00-022) changes scaling for Unit 2 T/ Tre from 583 to
582.5 degree F (Pressurizer Le)vel Program). "

DCP 8800508(SSCR # 00-023) changes scaling for Unit 2 Tavw/Tae from 583 to
582.5 degree F (Steam Dump Control Program). .

‘| PEPP-E FORM
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DCP's 9900495,496,497,498(SSCR # 00-010,011,012,013) changes scaling for
Unit 1 Delta T's.

Following AMAG implementation on Unit 2, the unit will initially indicate about
98.5% reactor power. Since there is only about 0.8% bite in the last main turbine
ernor valve we will need to re-open the unit 2 HP FW heater bypass valve
?fgwoos) to get to 100% reactor r. The process with which to perform this

task will be included in the Unit 2 SPP for AMAG implementation. This will
realquire a change to the M-line up for Unit 2 to reflect the OPEN position of this
valve.

Reason for Proposed Activity:

The proposed activity is undertaken to correct overly conservative reactor
thermal power calculations, which result from the Feedwater flow venturi
readings that are biased because of fouling and other venturi induced
measurement inaccuracies that are associated with the Feedwater venturis.
Correction factors will be developed based on Feedwater flow measurements
obtained using ultrasonic instruments. The ultrasonic flow measuring devices
have a higher degree of accuracy than do the venturis and are not by -
fouling and other venturi induced measurement inaccuracies. Therefore, these
measurements can be used to correct the venturi readings (application of
correction factors) to obtain more accurate calorimetric reactor thermal power
calculations and operate the plant closer to the liccnsed rating.

Review the UFSAR, including Authorized for Use UFSAR changes, Technical
Specifications, other relevant SAR documents and Owner-controlied documents
and list sections that describe or discuss the affected systems, structures, or
components (SSCs) or activities. &Refer to Definition 1.8). List any other
gna'trouing docttcnments such as SERs, previous modifications or Safety

uations, efc. : \

Regulatdfy documents:

« Use of NUMARG/EPRI Report TR-102348, *Guidalines on Licensing
Upgrades®, in Determining the Acceptability of Performing Anmm
Replacements Under 1 R50.59.

o SER from NRC dated March 20, 2000 on ABB/CE Topical Report CENPD-
397-P, Rev. 01, "Improved Flow Measurement Accuracy using Cross Flow
Ultrasonic Flow Measurement Technology”.

o SER from NRC dated March 1, 2000 for and Braidwood Re-Rack
(Byron Amendment 112) based on Holtec Report # Hi-982084

UFSAR Sections:
Sect. 3.9 Mechanical s and Components
Sect. 42 Fuel System Desigr |
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Sect. 4.3 Nuclear Design
Sect. 4.4 Thermal and?-lydraulic Design
Sect. Attach 4.4.A
Sect. 6.2 Containment Systems
Sect. 6.3 Emo;?encx Core Cooling System
Sect. 7.2 Reactor Trip System
Sect. 7.7 Control Systems not Required for Safety
Sect. 9.3 Process Auxiliaries
Sect. 10.4 Other Features of Steam and Power Conversion System
» Sect. 11.1 Source Terms '
Sect. 12.3 Radiation Protection Design Features
- Sect. 15.0 Accident Analyses ,
Sect. 15.1 increase in Heat Removal by the Secondary
Sect. 15.2 Decrease in Heat Removal by the Secondary 3
Appendix A Compliance with Regulatory Guides . ~ :
SER's: i
SER-01 Byron SER Section 1 Introduction i

ERE

5 o
N

AR Reactor Core Safety Limits
k. Sect. 3.1.2 Core
- Sect. 3.2.1 " Heat Flux Channel Factor (
i Sect. 3.2.2 Nuclear Enthaipy Rise Hot Channei:
I pmnepen
Sect. 3.4.1 RCS Pressure, T
Sect. 3.4.3 RCS Pressure and Temperature
Sect. 3.7.16 Spent Fuel Assembly Storage
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Braidwood 50.59 Safety Evaluation BRW-SE-1889-0802

Byron Safety Evaluation 6G-99-0055 Unit 2 Tre Change from 581° F to 583° F
AMAG Evaluation Report o

NED-0-MSD-8 Sensitivity of B/B Calorimetric Calculations
NED-I-EIC-0233  Daily Power Calbrimettié Accuracy Calculation

PSS:00-024 NFS Letter Evaluation of Lower Tay on Byron Unit 2 for
AMAG Implementation
UFSAR Change Log (none)
ZY index was searched using following keywords:
. over-power
° calorimetric
° max power
° 102
° fouling -
. reactor power

The keywords defined above resulted in a | number of hits, only the sections,
which were pertinent, are listed above. The mmmma
Mdocginr:anuldmﬁﬂedabowmmMandmmbUFSARm
are req

TochdcalSpedﬁcaﬂonsBm RCSPrem Tanpemw:eamnow)m
wwngmmm(mncsnowmmm;;
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Feedwater Venturis are differential pressure devices which utilize two sets of

instrument taps each of which are provided with dedicated differential pressure

transmitters. The Feedwater flow rate is determined as a functlon of the

differential pressure across the venturi. The fiow information is a or:fut to

::hde pllanﬁs):omputer The plant computer uses this information for the cal
culations

The Plant Computer accepts input from various plant instruments, including fiow
information from the Feedwater venturis, and uses this information in the
caiculation of the reactor thermal power. Key input parameters include feedwater
flow, feedwater temperature, blowdown flow, steam pressure, tempering flow for -
the DS Steam Generators, etc.

Calorimatric calculations are performed routinely to determine reacbr power.
inputs from various plant instruments are used in this calculation m
input ter to the calorimetric calculation is Feedwater flow. The

for metric calculations is documented in Calculation NED-0-MSD-8.

“calculation also documents the change in reactorpowarresmﬂngfrommrhﬁm

of calorimetric mput parametars

The Nuclear Instrumentation System provides various reactor trip for ;
reactor power. The NIS is adjusted using information obmned from 3
ca!oﬂnntﬁcoalmﬂaﬁonsofreactorhennalgm The calorimetric power is also ‘;
used in Peaking factor surveiliance uel bum-up, PTLR, Core
surveillance's, defect, Xenon h:story. Preconditioning roqumms A E
mﬂﬁnagonan NIS power channel adjustments, S/G duty, and Al target

The uitrasonic flow measuring emumﬂnaqulpmmimuedbyunocm
listed in Section 2. The flow measurement uses the sound .
pmm mm«aemmwpngﬁmmﬁ?wdmmm
effect or via phase shifts odically, the permanently installed
transducers will be connected to the shared data acquisition/data analyzer:
ultra-sonic flow measurements will be obtained. Correction:factors will-be
developed to relate the flow as indicated by the feedwater venturl i Mohhhod
mmeumicmuﬂ?aymm Thocomwonmmuudmh :
Wm‘mmm' "oacior hermal powar as well &3 he daly
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The use of the ultrasonic Feedwater flow measuring equipment, m-and-of-itself
has no affect on nuclear safety. Periodically, the data acquistion/data analyzer
will be connected to the permanently installed transducers, and the Feedwater
flow measurement obtained. It is only when this data is used to correct the
Feedwater flow as measured by the Feedwater venturis in the plant calorimetric
calculations and the determination of reactor thermal power that nuclear safety
needs to be addressed.

‘Currently, the reactor thermal power is determined by using the flow information

which is obtained from the Feedwater Venturis. industry operating history has
shown that venturi induced errors/bias of feedwater measurement may occur

during each fuel cycle. This results in Feedwater flow measurements higher than

actually exist. Indication of higher Feedwater flow than actually exists is due to

‘venturi induced measurement inaccuracies, and conservatively requires that

reactor power be reduced resulting in lost power generation.

The use of ultrasonic flow measurement which i is not subject to venturi fouling
and other venturi induced measurement uncertainties is used to correct the
“Actual Reactor Thermal Power”. This correction factor will aliow the plant
operate closer to the 100% rated thermal power. The development and use of
the correction factors will be adminisratively controlied to ensure that the reactor
will not operate at levels higher than 100% of its rated thermal power as indicated
by the calorimetric power. SPP 00-003(U1) and SPP 00-004(U2) will monitor
the systems supporting power operation such as Condensate, Condensate
Booster, Heater Drains, Feedwater, Circulating Water, Main Steam, Turbine
Speed etc., to ensure that the supporting systems for power operations wiil not
be exposed to operating conditions beyond their design limits for 100% of unit
capacity. The scaling changes and setpoint changes required for AMAG
implementation are listed in Section 2 and will be completed as part of AMAG
implementation. Based upon plant monitoring during the SPP, additional scaling
changes, if required, will be implemented.

Since the T cannot be increased on Unit 2 due to S/G degradation, the T Tew
will have to be decreased. This will be done as part of AMAG i

NFM has evaluated(Reference: Letter # PSS:00-024) dropping Taw ftomsas
degree F to 582.45 degree F for Unit 2. The initial change in Tw/Teve Wil be only
-0.5 °F to 582.5° F on Unit 2 and no change on Unit 1. This drop in Tave Will aliow
the deita-T increase from approximately from 58 degree F to 59.1 degree F.
Additionally as listed in Section 2, scaling changes for impulse pressure on Unit 1
and 2, and SIGnozzloﬂmhlghalumonUnnzwmbomplmdupand

EPP-E FORM

Ko s 500505 SR SR B e T et o R
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Following AMAG implementation on Unit 2, the unit will initially indicate about
98.5% reactor power. Since there is only about 0.8% bite in the last main turbine
governor valve we will need to re-open the unit 2 HP FW heater bypass valve
(2FWO005) to get to 100% reactor power. The process with which to perform this
task will be included in the Unit 2 SPP for AMAG implementation. This will
require a change to the M-line up for Unit 2 to reflect the OPEN position of this
valve.

The Model for Fiow Accelerated Corrosion for secondary side will be modified for
new fiow following AMAG implementation.

The core analysis, The core peaking factor limits, overpower reactor trip, and
spent fuel criticality analysis are not affected by AMAG implementation as
described in the following paragraphs.

Calculation NED-I-EIC-0233, Daily power Calorimetric Accuracy Calculation Rev.
1, evaluated the impact of using the AMAG ultrasonic flow instrumentation on the
2% RTP error margin. The conclusion is that the use of the AMAG
instrumentation would not increase the total error uncertainty above the 2% error
margin. in fact, the use of AMAG decreased the amouist of error associated with
moﬂowmumnt.smcemﬁmdoesmtemeedmz%mnm the core

analysis is satisfied.

The core peaking factor limits are a function of reactor power, with the most
conservative limit being applied at 100 % power. An AMAG adjustment to
increase the reactor power{which in past has been understated) would indicate
that the previous surveiiiance has applied a slightly conservative Tech Spec Himit.
Byron Technical Specification Surveillance measurerhents include a 4% fattor to
account for uncertainty in the measurement of Nuclaar Enthaipy Rise Channel
Factor{F"'on) and 5% factor to account Heat Flux Hot Channel Factor(Fa) to
account for the uncertainty in the measurement of Fq. Fummm:plmlﬁonb
pmvldodinlhmwofwuamyevduaﬁon _

OPEXmmbwadforompmrwsnh.Noovupmrmﬂam,m
by erroneous ultrasonic flow measurements.

mmmmmmmm(mtmw.m
maz%mmmwmy(mummc)mm oonaary
ned unosrtainty | s ot




RS-AA-104.04
Effective Date: 12/27/89

Page 10 of 23
10 CFR 50.59 Safe% Evaluation Form

5% axial power distribution (3% estimated) on the axiai power distribution effects
on total ion chamber current established quarterly using incore/excore calibration
procedure. Any change to the incore/excore current due to small change in
reactor power will be less than asssumed uncertainty of 2%.

The Byron spent fuel critlcality analysis includes 5% uncertainty in the calculated
assembly burnups. This is conservative with respect to the 2% reactor power
measurement uncertainty, and as assembly burnup is determined as an integral
of reactor power, the 2% uncertainty would bound the reactor power being
overstated throughout the fuel's operating history. As long as the reactor power
and associated integral fuel burnup are established with a method that satisfy the
2% assumad measurement uncertainty, the criticality analysis is satisfied.

When a potentially defouling condition has occurred, based on the guidance
provided in Operator Aid and Operating Procedure BOP FW-25, the reactor
operator will set the correction factor back to 1.0, nullifying the affect of the
ultrasonic flow measurements and request that a new set of ultrasonic flow
measurements be taken. Additionally, based upon plant operating parameters,
thereactoroperatormyatanyﬁmelecttosetﬂ\ecorrocﬂonfmbackb 1.0
(if less than 1 0) to ensure the oonsefvative. reliable operation of the plant.

The feedwater ﬂow correction factor is only applicable to Mode 1 of plant
operation. While the factor is present in the plant computer and is used in the
daily calorimetric calculation, it has proportionately less impact at lower power
levels. Until more experience is gained under partial power conditions, the AMAG
fiow correction will be set to 1.0 after a significant load drop has occurred.

The uitrasonic flow measurements are taken periodically and there will be times
when the data gathering/data analysis equipment wili not be available for
reverification of the correction factor. Additionally, industry experience does not
wppoﬂaanombehammmﬂhuﬁnywmm To
provide an additional degree of conservatism, the minimum correction factor
permitied, based on the ultrasonic flow measurements, wili be limited to 0.88 until
sumdmuamwodﬂcbohavtonmquanuﬁedandmcﬂonhmhuﬂnn

0.98 are justified.

if the is calculated 10 be greater than 1.00, all commection
WMawybemmommmg“ bmm !

Nthoughﬂn hasboondoslmodhoopom t100%powof.ltlsm
Mmopmammoﬂomwm oquﬂ:ntpodmmonm
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power levels may resuit in limitations or alarms as power is increased from
current full power levels. The most significant of those have been evaluated and
are addressed in the implementation SPP's. Other conditions will be addressed
as part of the plant monitoring that will occur dunng the SPP's.

Describe all slgnificant permanent or temporary changes to the words and
drawings identified in Step 5 resulting from the proposed change dascribed in
gtep 3begescribe how the facility or procedure will be different than as currently

No changes to the wording as presented in the UFSAR is required for the use of
the ultrasonic flow measuring system, the use of the correction for
Feedwater Venturi fouling, the changes in setpoints listed, or the decrease in
Tavg in Unit 2 to support the AMAG change

h,_ 'NOTE b

In some cases, the proposed activity being evaluated may be a
candidate for adding words to the UFSAR. Consideration should be
given to adding a discussion of key regulatory issues, regulatory
documents (Generic Letters, Regulatory Guides, NRC Bulletins,
etc.), station commitments and new equipment (See Regulatory
Guide 1.70 for level of detall)

Is a permanent change to the UFSAR needed?

O YES - UFSAR changes have been inihated via
= NO - Tracking Control No.:

Proceed to next step

m‘each acddentoranﬁdpatod transient, indugiz? LOCA and transient
described in the SAR where any of the following is true:

L TThh:propooeda«:thfi“I anmthoimig%r;dmonmmmo&aﬁmm -
J changed SSC emﬂdtlyor assu function or
ag‘ﬁrr;?bn failu ofthochangodssc id lead tothe "
'Y or 10 cou
accident/transient

mmmmmmmummbwmmmmwa
bodwamvonmddofmmngovom. :
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10 CFR 50.59 Safety Evaluation Form
g No. 6G-00-0078 %
e Operational Transients Chapter 15.0
a) Step Load Changes
b) Ramp Load Changes

c¢) Load Rejection up to and
including design full load rejection .

o Feedwater System Malfunctions Chaptér 15.1
a) Feedwater em malfunction

causing a in Feedwater
temperature
b) Feedwater system malfunction =~ o
causimanincremmFeedwater ' :
flow "
o Loss of Feedwater Chapter 15.2 | 4
a) Loes of external load | | .
b) TuineTrip = | D

¢) Loss of Condenser Vacuum and
‘other events that result in Turbine
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appropriate and the correction factor set to unity, removing the effect of the
ultrasonic flow measurements until such time as new Feedwater ultrasonic flow
measurement data is obtained.

May the proposed activity increase the probability of occurrence of accident
t¥ansiepnt identified in%tep 10. P hy any

[ YES NO
Provide the rationale for the answer for each accident or transient

The proposed activity does not increase the probability of any
accidents/transients identified. The use of ultrasonic flow measurements to more
accurately determine reactor power by correcting for Feedwater venturi fouling
and other venturi induced flow measurement uncertainties will not increase the
probability of occi::rence of any accident or transient. The ultrasonic flow
measurements will be taken periodically; correction factors will be manually input
to the plant computer and used in the calorimetric calculations to determine
reactor power. There are no control functions or control setpoint féatures
associated with the collection of data, development of the comrection factor or use
ofﬂisfactorinﬂncdculaﬂonofmactormmnlpower The use of these
comcﬂmfactondoosnotmduoothemﬁabnlityofheFeodWmMcorm
plant computer and hence will not result in the probability of occurrence of an
accident or transient. Actually, this correction factor will allow the plant opera
closer to the 100% rated thermal power. Monitoring of the systems support
power operation such as Condensate, Condensate Booster, Heater Oraifts,
Feedwater, Circulating Water, Main Steam, Turbine Speed etc., wmumm
the supporting systems for power operations wili not be exposed to opet j .
conditions beyond their design limits for 100% of unit capecity. 'n\omuqtnof
safety will not be reduced as a result of improving the Feedwatsr Flow.
measurement as read by the plant process computer. Smmdmm
affects the systems invoived in the transients listed in Step 10, the

~adversely
pmbmdmmmormmmunonm

12. mWimdewmwm

Dvss R NO

mmmmmmummam .
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potential for erroneously operating the reactor above 100% rated thermal r
(102% based on calorimetric uncertainties). Maintaining the reactor at 1 of
rated thermal power (102% based on calorimetric uncertainties) ensures that the
bases for the accident and transient analyses contained in the UFSAR remain valid
and are not compromised when the ultrasonic flow measurements are used to
correct the reactor thermal power calculations. Maintenance of the accident and
transient bases ensures that no increase in the consequences of an accident or
transient will occur through the use of the ultrasonic Feedwater flow measurements
to oo:tr:ict tif:r Feedwater venturi fouling and other venturi and instrument loop
uncertainties.

May the proposed activity create the possibility of an accident or transient of a
different type than any previously evaluated?ty

‘0 YES X NO

Provide the rationale for the answer considering the descriptions provided in
Steps 6, 7, 8, 11, and 12.

Not currently a defined transient, which is of interest, is a defouling event.
Industry experience has shown that certain events may result in defouling of the
approximatly 10% of ratad ihermal powar, changes in Esecvater femperaty

mal of ra power, n re
decreases greater that 15°F, pH excursions, water hammers, etc. The reactor
operators easily nize these events and in such events resulting in defouling,
it is clear that use of the ultrasonic Feedwater flow measurement correction factor
Mmmnmed.:ndematm&r?‘ayﬁbeasmggymmuha
spontaneous, ng 8 not accompani any recognized
defouling anism. As such, fouling causes an apparent measured increase in
Feedwater flow when in fact no change has occurred. This in turn would require
the reactoroperabrtoreduqrehrowet. A defouling transient would appear as a
reduction in reactor power. This event would appear to the reactor operatorasa
sudden decrease in reactor power with no decrease in electrical output. Here
again, guidance in the form of Operator Aid and Operating Procedure BOP FW-25
is to the reactor tor to investigate if the defouling event has
occurred. As with other events, the reactor operator would cease the
use of the uitrasonic Feedwater measurement correction factor until such
time as the uitrasonic flow measurement data could be recoliected and a new
correction factor deveioped.

The defouling is not a new accident or transient, After a defouling event,
calorimetric reactor power indication is reduced. Operator action wouid be
required based on the single indication of reactor power (calorimetric) to increase
reactor power above its previous value. =
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Describe how the proposed activity will affect equipment failures or malfunctions.
Describe any new failure modes and their impact during applicable operating
modes and applicable accident or transient conditions.

The use of the ultrasonic flow measurements is merely to correct for inaccurate

overly conservative) Feedwater flow rates obtained from the venturis when

ling and other venturi and instrument loop uncertainties are present. The

conservative guidance provided to the reactor operators to discontinue the use of
the correction factor in the event that a defouling transient has occurred ensures
that the basis for the accident analyses remains valid. The ultrasonic flow
measuring equipment is installed external to the Feedwater piping and requires
no breach of the pressure boundary. It remains dormant when not in use and is
qualified by the vendor for EMI/RFI issues. The AMAG instrumentation will be
verified to provide accurate measurement per vendor recommendations prior to
its use each time using Station procedures. The physical instaliation and the use -
of the correction factor will not affect any equipment failures or malfunctions
previously evaiuated in the UFSAR. :

When the average correction factor is determined to be greater than 1'.00 during
the uitrasonic test, ?rooedure requires that the correction factors are set to 1.00
andme%:‘::e ofmsconm‘i;'ilnnv;sﬁ edﬂ.mNo mﬁo':“ouﬁ\em
created. proposed a ra equipment
during applicable operating modes and applicablgp:cddemnwm :
Vrm malfunction causing an increase in Feedwater flow in 15.1)

(F ate .
remain bou r these conditions.

May the proposed activity increase the ity of occurrence of a malfunction

I
of eyquipmant important to safety ide in Step 14?
O yes [ NO
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Ma meptopomacﬁvi increase the consequences of a maifunction of
equyipmant important to ;yafaty identified in Step 147
- [O yes E NO
Provide the rationale for the answer for each malfunction described in Step 14,

As stated In Step 14 there are no equipment malfuncﬁonsaﬂocbdbymemof
Meultraaonicﬂowmasuremmsorthecomcﬁonfactofusodbmomﬂw
effects of fouling of the Feedwater venturis. There is no direct interface with any

equipment important to safety.

May the proposed acti te the possibility of a different otmanum
ofeyquipmant importan\tdg m?tythan any prensigusaly evaluate

O YES X NO

Providemeraﬁonaleforunanswerconsideri medesalpmmmm
Steps 6, 7, 8, and 14, : "

mmnmwmhumdmmmmmm
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is maintained within the

assumption of the safety
analysis.

3.2.1, Heat Flux Channel
Factor(Fq)

The Fa(Z) limits must be B3.2.1; UFSAR 15.4.8
maintained in Mode 1 to
prevent core power
distributions from exceeding
the limits assumed in the
safety limits.

3.2.2, Nuclear Enthalpy
Rise Hot Channei

Factor(Fx)

7Ny, shall be maintained | B3.2.2, UFGAR 15.4.8
within the limits of the
relationship provided in the
COLR. FMy limit identifies
the coolant flow channel
with the maximum enthalpy
rise. This channel has the
greatest relative heat
generation with fixed heat
removal capability and thus
g?:a highest probabllny for

3.2.3, Axial Flux
Difference(AFD)

- power level 15% RTP.

parameters of primary
importiance in safety

'andeTP the LCO

AFD requirements are B3.23; |
applicable in Mode 1 above | 7.7.1.3.1

Above 50%RTP, the
combination of thermal
power and core peaking

analyses. Between the 15%
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[Temperature, and Fiow | total flow rate 371,400 | 15.0; SER 4.4.1
Departure from Nucleate gpm. Accident analyses
Boiling (DNB) Limits using the Revised Thermal
Design Procedure assume
an initial nominal 366,000
gpm RCS flow rate. For
accident analyses not using
the Revised Thermal Design
Procedure an initial nominal
RCS flow of 358,800 gpm.
These thermal design fiow

| rates are 5.7% - 6.7% lower
than actual operational flow
rates (best estimate flow).

3.4.3, RCS Pressure and Each PTLR provides P/T B3.4.3; UFSAR
Temperature(P/T) Limits limit curves for heatup,
: | cooldown, Inservice Leak
_ ' and Hydrostatic(ISLH)
" testing and data for
maximum rate of change of
‘ - L reactor coolant re
3.7.16, Spent Fuel Kent OF Fuel Pool wil .7.16
Assembly Storage always remain < 1.00
aasuning that the pool is

19. mmwmmnwdmu
brmymcdmm? |

B ®: S S s
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Provide the rationale for the answer each Technical Specification. r

A Venturi defouling event will result in an actual indicated calorimetric thermal
power reading lower than actual.

When the calorimetric correction factor is not installed, subsequent reactor power
adjustments following a defouling event will recover thermal power that was not
apparent due to fouling (a clean venturi condition).

If the calorimetric software correction factor has been added, based on ultrasonic
flow measurements, and a later defouling event occurs at a RTP of 100%, any
subsequent manual adjustment based on the RTP reading has the potential for
actual thermal power to exceed our operating license limit of 3411 MW,. Since
the Power Range Nuclear Instrumentation (PRNIis) are unaffected by the
defouling event, the reactor power incrsase could bias up the PRNI indicated
power and the reactor trip setpoints. This bias would reduce the rmmin between
the trip setpoint and the Allowable Values. Any subsequent PRNI gain '
adjustment based on a calorimetric surveillance would remove/réduce the :
unconservatism in the trip setpoints but would reduce the operation margin to

the trip setpoints.
Defouling events are rocognizod by the fact that they are typlceﬂy awibtmd;to

pcworisveryoensiﬁvebanydungoainplantoondwommcm f
defouling event. Procedural mechanisms and operator aids are incofp
the changes introduced under this safety evaluation to asaist in-tfie-rec
a potential venturi defouling event. The procedures will:direct oparator
remove the calorimetric software correction factor provided by the Uiy
measurements prior to making any reactor power adjustments. Ultre
hodwahrﬂowmasummmmbora-ponomodpnono 361
calorimetric correction factor.

The compensation provided

£ g G e B e LT i

S I

mmmmmmm?
mmncsmm Since the ultrasonic

medm“m“wgm
mwmdyuo mhm‘m
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compensations prior to adjusting reactor power, it is not likely that a Safety Limit
will be exceeded. A similar rationale can be provided for the impact of a
defouling event on the margin between reactor trip setpoints and their Allowable

Values.

The Technical Specification minimum RCS flow rate of 371,400 gpm assumes
RCS flow measurement uncertainties and provides a conservative margin for
DNB and non-DNB limiting accidents. The measurement of feedwater flow and
the uncertainties associated with this parameter including venturi fouling

- contribute to the measurement uncertainty of RCS flow. The implementation of

the data obtained from the uitrasonic feedwater flow transducers couid eliminate
a portion of this uncertainty, however it does not change the accident analyses
thermal design (i.e., the flows assumed in the accident analysis). In addition,
best estimate and actual RCS flow rates are 5.7% - 6.7% greater than the
thermal design flow rates. Therefore, there will not be any reduction in the
margin of safety associated with RCS flow measurement. _

The Applicable Safety Analyses section of the bases for Technical
3.4.1 states that any venturi fouling that might bias the RCS flow rate
measurement by greater than 0.1% can be detected by monitoring and trending
various plant performance parameters. This statement remains true since the
ultrasonic feedwater flow measurements are not impacted by fouling and,
therefore, provide a mechanism to trend fouling of the venturis. The correction
factors applied to the venturi measurement of feedwater fiow to compensate for
fouling provides this mechanism. The ultrasonic feedwater flow measurements
will not eliminate the requirement to detect and evaluate biasing or to perform
calorimetric, since it is Byron Station policy to inspect and clean the
venturis prior to the performance of a precision calorimetric. Therefore, the
bases for Technical Specification 3.4.1 are not affected by the proposed

Calorimetric power is not directly used as part of the caiculation of peaking
factors Fq and F" o (Tech Spec 3.2.1 & 3.2.2). These peaking factors are
measures of relative power. COrobumuplausodmnmwc\m hunho
AMAG adjustment effect (~2%) would not cause significant changes t0-pask
factor measurements. During the performance of the flux map, small changes:
reactor power are considered in order to normalize traces 10 each othef. Onoe
the relative peaking factors are calculated, the measured vaiue plus uncertainties
ummammummupmpmr(mmma,m
‘power). ThoAMAGaqunmnthaanodgnlmmmmomonmw :
conservative direction for a calorimetric bias is for the caiculated value t0:be
Nghormmd
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Calorimetric power is used to determine the fuel assembly burnup (Tech
Spec.3.7.16) Assembly burnup is a credit towards the criticality analysis. The
administration limit assumes that there is a 3% burnup penaity taken on each
bundle. The basis for this 3% is the combined effects of the ability to measure
reactor power and the ability to measure individual bundie relative power. The
conservative direction for a calorimetric bias is for the calculated value to be
lower than actual. The implementation of the AMAG correction implies that the
burnup credit applied to old fuel is slightly biased higher than what an AMAG
adjusted power would be.

Calorimetric power is used to determine the vessel fluence (Tech Spec. 3.4.3)
Fluence calculations and projections are based on relative power distributions

and bumup, and burnup is the integral of calorimetric power and time. The
conservative direction for a calorimetric bias is for the calculated value to be e
higher than actual. The implementation of the AMAG correction implies that the
fluence is slightly biased higher than what an AMAG adjusted power predicts.

This is conservative. The result would result in some margin gains to the fluence,

at the percentage equal to the AMAG correction.

Calorimetric power is used to calculate bumup. and bumup is used in the
reacﬁvitysurveillance(‘l‘echSpec 3.1.2. However, the purpose of the
survelllance is to confirm that burnup related predictions are within tolerance.
There are other burnup related values used for tach spec surveiilance’s such as
Estimated Critical predictions (SR 3.1.6.1) and Shutdown Margin (SR 3.1.1.1)
among others. The bumup value used for all reactivity and power distributions
surveillance's is the same burnup. Therefore, this procedure is partly to validate
the burnup-related predictions. There is no conservative direction.

Calorimetric power is used to determine the nominal hot full power nominal deita-
T (Tech Spec 3.3.1) and NIS alignment (Tech Spec 3.3.10). However, the
nominal value used in the delta-T alignment and NIS alignment is based on the
same calorimetric power used to demonstrate compliance with the license limit.
A blas in one will result in a bias in the other. The conservative direction is for
the calculated value to be greater than the actual,

The Delta-| target is set to the measured deita-i (Tech Spec. 3.2.3) atthe
measured power. lf the power measurement contains a bias, then the
administration of the delta-| would be affected by the same bias in such a way
that the bias would cancel out.

Therefore, since

e KRN e m o
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reduced for Technical Specification by power output adjustments made
based on ultargayonic feedwater flow measurements.

20. Answer all of the following for this change:
Yes No

X An Unreviewed Safety Question was identified in Questions 11, 12,
13, 15, 16, 17, and/or 19. :

This evaluaﬁon Identiﬁed the need to change the Technical ]
Specification .

This evaluation ldentmed the need to create a new Technical
Specification.

X EI‘E

This evaluation identified the need for other NRC approval.

of the above answers is Yes, proceed to the next If all answers
NAthenenstopan?prsoo::dtosnp 2 step- were

21. mwy Assurance (Provide eoncutreqee of instructions on the course.of

B Snihures batow ey be otaned prior 1> ssaigan "'”‘g ,“ Ee
23. Fwsawmwmmaonmm,m., _
complete Safety Evaluation Summary Form. Sah!y :
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Don Hilderbrant/Bob Wunder Tom Roberts
' Dave Neidich
25. | have determined that the documentation is adequate to support the above

26.

27.

conclusion and agrees with the conclusion.

Reviewer: R.J. Niederer / 4;&‘4 Date: S-£-00
nnt gnature ’

Dept. / Location: _Reactor Engineering / Byron Phone: _3443

| agree the Safety Evaluation is ready for use.

Approver: 754: £ lf\'&‘fr./.) / e { Date: S-&-~c.c

Print  /° Signature

Dept. / Location: S&€_&acinecrims / Syzen Phone: Fer
[4 dF 4

Preparer shall forward a co‘by of the Summary Form to the 50.59 Summary
Report Coordinator and distribute the Safety Evaluation paperwork in- aocqrdanoe

. with Station Prooedures

POOR QUALITY ORIGINAL
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FEEDWATER VENTURI CALIBRATION
UNIT 1 AND 2

NOTE | | | ~
: In this procedure, the term Venturi refers to the main Feedwatsr flow

N

Generator Feedwater inlet pipe just upstream of the F
Venturis. -

1.0  The purpose of this procedure is to record and evaluate.
obtained from both the Venturi and the Uitrasonic
o ippropriate, determine and implement a Feedwater flow
| ~ " Factor (Multiplier) to be used in all Station calorimetric
" landUnt2. T

~° . 20" This procedure is executed as roqulredbyThermalP
;ff- e operating conditions. |

ASME, Stesm Tables - 1967

4.0 ASME, Fluid Meters, Their Theory and Application,

2 %
S

39 3?
e
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C. PREREQUISITES

1.0 The Unit is operating in a stable condition before data collection begins.l
D.  PRECAUTIONS

1.0  The data collection shall be during a peribd of stable operation above 90%

Reactor power. Stability is defined as no change in the following Plant Process
Computer points greater than the +- indicated below.

. )

Description oi *- Units

RCS Average Temperature U0484 1.5 DEGF

First Stage Pressure P0398 0.6 % '
First Stage Pressure P0399 0.6 %

E.  LIMITATIONS AND ACTIONS
1.0

The average Ultrasonic flow during the data eollection period has

the AMAG data set has an error Iess than that specaﬁed in s8¢
AMAG original test reéport.

2.0 The uncorrected Venturi Feedwater flow should indicate greatar
the Ultrasonic flow for each Steam Generator, if not: consi" er:the:

2.1 The possibility of erosion occurred in the Venturiﬂ

2.2  Venturi Tap Set damage has occurred.

1 . 2.3 Defouling has occurred.

24 DP Transmitter qalibration‘_drift.

3.0

admmefeodwaternow
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NOTE
If no values have exceeded the Allowable Value Limit then an
operability issue does not exist. If one or more values exceed the
Allowable Value Limit then an operability issue MAY exist and
requires immediate I&C Design Engineering evaluation to advise on
a proper Operational response.

4.0

If any calculated Ultrasonic / Venturi ratios exceed either the Engineering
Evaluation limits, the As-Found Tolerance limits or the Allowable Value limits, as
calculated in Appendix B, take the following actions as appropriate:

4.1 If any calculated Ultrasonic l Venturi ratios exceed the Allowable Value
limits of < 0.9575 or 2 1.0425 then immediately perform the follomng
‘ actnons

4.1.1 Do not implement any riew Calibration Multiplier Factors.

4.1.2 Notify the Shift Supervisor and instruct them to immediately initiate
the use of the emergency value of 1.0 for the FW FLOW CALIB E
MULTIPLIER points on the Plant Process Computer (K8130,
K8131, KB132, K8133) as shown in the Operator Aid “Feedwater
Flow Constants" Instruct the Shift Supervisor to reduce reactor
power by the maximum FW flow calibration factor perequation {(1-
U) * 100] before notify shift supervisor to review for reportability.

4.1.5 Halt procedure execution.

42 IHfany caicula.ied Ultrasonic / Venturi ratios exceed the As-Found
Tolerance limits of < 0.9750 or 2 1.0250 or the 4 loop average cofrection
factor exceeds 2%, then perform the following actions: |

4.2.1 Write a PIF indicating that the Fesdwater Flow indication has
exceeded the As-Found Tolerance and requesting Engineering
Evaluation.

4.2.2 Initiate a trending evaluation to datormino if an adverse trend
axists.
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4.2.3 Collect and evaluate another set of plant and AMAG data.

4.2._4 Review the results with I&C Design Engineering and the System
Engineer and using Engineering Judgment obtain approval for
implementation of new Calibration Multipliers.

4.3 If any calculated Ultrasonic / Venturi ratios exceed the Engineering
Evaluation limits of < 0.9900 or > 1.0100 then review the results with the
System Engineer and System Engineering Manager and using
Engineering Judgment determine if Calibration Multipliers.may be
implemented.

5.0 This procedure may be used to caiculate FW flow calibration multipliers for any
or all FW flow loops. If this procedure is being performed on specific flow loops,
then only calculate FW flow calibration constants for those loops and use the
existing FW flow calibration constants for the other loops in any unit related
calculations. '

MAIN BODY

NOTE .
This procedure may be executed entirely by computer. This
procedure documents the necessary steps and calculational
techniques which must be performed by any executing computer
process. As required, this procedure may also be executed by
hand. Validation and Verification of computer software may be
performed at any time by comparing a hand calculatlon witha -
oomputer—generated calculation. -

1.0  Start a new Work Sheet (Appendix B) by entering your name, Unit number and
the Date and Time.
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| Il ~ NOTE

Steps F.2 and F.3 may be performed in any order.

2.0 Perform an Operational Test on the Ultrasonic Electronics per Appendix E and

: determine if the test resuits are satisfactory. If satisfactory, then indicate on
Appendix B and proceed with procedure execution. If not satisfactory, then as
required, end or delay this procedure execution and perform necessary
Ultrasonic corrective actions to return the Ultrasonic instrument to a serweeable
condition. This step may be performed several days in advance

3.0 Verify/Connect UE to Ul per BVP 800-43,
4.0 If the crossflow system is not running perform the following:

4.1  Start the computer, signal condition, and multiplexer

4.2 Startthecrossﬂowsystembychcklngthemnonthedesktoporrunning
: the program file
C:\AMAG\cf32m27002\program\cf32m27.exe

5.0 Onthe CROSSFLOW screen, click the SETUP button The CHANNEL
CONFIGURATION screen will appear.

6.0 Onthe CHANNEL CONFIGURATION screen click the LOAD button 7
DIALOG screen will appear.

7.0  Load the proper unit's configuration file as follows:

It unit 1 load file c:\byroniunit1\byron_ut.cfg .
If unit 2 load fila c:\byronwinit2\byron_u2 cfg

80 Onthe CHANNEL CONFlGURATION screen. chck tho R" T
CROSSFLOW SGREEN will appear.

On tm_»cnossrl.,ow screen, clck the STAR]
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‘. 10.0  Verify each channel’s configuration and settings as follows:
‘ NOTE
For unit 1 the active channels are 1,3,5, & 7 for FW line AB,C, &D -
respectively
For unit 2 the active channels are 2,4,6, & 8 for FWlineAB,C,&D
respectlvely
This setup is for human factors so that wrong unit errors can be
eliminated.

® -

12.0

13.0

14.0

location for the data files to be stored as follows:

10.1  On the MEASUREMENT INITIALIZATION screen, select the channei for

the "A" FW loop

10.2 Venfy the parameters on the MEASUREMENT INITIALIZATION screen
per App F.

10.3 If any of the CHANNEL CONFIGURATION parameters do not match
Appendix F, follow the AMAG Users Guide and change them so they do
match Appendix F.

10.4 Perform steps 10.1 through 10.3 for sach active channel.

.On the MEASUREMENT INITIALIZATION screen, click the START button The
FILE DIALOG screen will appear. '

The system will automatically name the AMAG data output files with today’s
and time. Write the file name down as this will be used later. -

For unit 1 the location should be c:\Byron\Unit1\

For unit 2 the location should be c:\Byrqn\Untté\

Click OK. The system will go to the MEASUREMENT scréer
collect data. The system will cycle through the active chanys
necessary data.

Whenthenecusarydatatseouoctod ontheMEASUREME
RETURN button. The MEASUREMENT INITIALIZA’TIGNf
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16.0
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18.0

19.0

20.0
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At this time copy to disk the four data files just created. The file names created
will have the names from step 13 and the extentions ".aXa" where the letter X
designates the channel. For unit 1 the four channels will be 1,3,5, & 7. For
unit 2 the channels willbe 2, 4, 6, & 8.

Establish a data collection start time and record in Appendix B.

Collect the Single Collection Plant Process Computer data indicated in
Appendix A.

Collect the Plant Process Computer points indicated in Appendix A for the test
period. '

Verify that the Unit maintained greater than 90% RX power and stable operating
conditions during the collection period as shown in the Precautions section and
check the box in Appendix B. Extend or delay the collection period if/as requnred
to obtain a stable data collection period.

Calculate the resuits shown in Appendix B using the formulations and methods
shown in Appendix C. These calculations should be performed following these

exceptlons

a. Delete all data pomts with a KLBS/HR flow of less than zero. | 3

N

b. Delete all data points with a (V1 -V2)/P value of greater than-0.25.

c. Delete all data points Whth are greater than 3 standard- devuatrons off of
~ the average. Perform this 3 standard deviation deletion pmcoss ‘three q
‘times. .

' NOTE
The Ultrasonic instrument is cartified to deliver a flow indmtiqnfwnh
anerrorofnogreaterthanO?% if the AMAG data set has an.efror
no greater than that specified in section 7.2 of the AMAG lnitialh ot

report.

21.0 RocordtheFWﬂawultras‘omcomrforoachloopo‘ﬂ_ oendix
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23.0

24.0

25.0

26.0
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If the average Ultrasonic flow time delay during the data collection period does
not have a 95% confidence error of less than or equal to that listed in Section G,
then perform the following substeps.

22.1 Asrequired check Ultrasonic instrumentation and extend o delay the
collection period if/as required to obtain the required acceptance criteria.
Reperform steps F.18 through F.22 as necessary.

22.2 If stable Ultrasonic data can not be obtained, the Test Director may end |
this procedure here and initiate corrective actions for the Ultrasonic
instrument. .

Obtain an independerit review of the calculated results and have the reviewer
sign and date Appendix B.

Determine if any Ultrasonic/Venturi ratios exceed either the Engineering
Evaluation Limit, the As-Found Tolerance Limit, the Allowable Value Limit, or if
the 4 loop average correction factor is greater than 2%, perform the appropriate
actions indicated as limitation and actions shown in Section E.4.0.

Not:fy Reactor Engméenng Group about changes in the calculated Calibration
Muitiplier Factors. Consult on the expected Calorimetric change resuiting from
implementing the Factors and a potentral need for RTD Alignment follawmg

implementation.

if any value of Calibratioh Multiplier Differential is less than zero or greater than
0.0006 perform the following sub-steps eise the procedure is completed.

26.'1' Inform shift to update the FW flow calibration muitiplier factors with those
created Appendix B.

26.2 Notify the Shift Supennsor that updating the Calibration Multiplier Factors
will result in a change to the ca_lculated Calorimetric Power as seen on

Plant Computer point U0921.

28.3 AdvnsetheShiftSupemaortobepreparedtoad;ustRudorpmlm
o as appropriate. Advise them on the Approximate change in Reactor
pawerasahownonAppqndixB
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26.4 Request Shift Supervisor approval of the Operator Aid.

26.5 Update the NSO Operator Aid Book by replacing the Feedwater Flow
Constant Table with a copy of the approved Operator Aid of this
procedure.

26.6 Discuss with the Shift Supervisor, their role in the use of the “Emergency”
column of the Operator Aid.

PTANCE CRI

. 1.0 The average time delay as recorded |n Appendix E must be between 23.24 and

23.36 miliseconds.

20 The average Ultrasonic flow has a 95% confidence error of {ess than or equal to
0.7% when the AMAG data set time delay has an error (as calculated in
Appendix C Formula 6) less than the fc'lowing table.

A B c. D
U-1 0.239% 0.2067 0.2173 0.2944
u-2 © 0.2982 0.2318 0.2503 0.1448

Reference Section 7.2 of AMAG initial test report.
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Appendix A

Plant Process Computer Input Data
(Page 1 of §)

Inputs To Calculations

Single Collection
SG A FT-510 FULL SCALE VALUE IN. WTR
SG A FT-511 FULL SCALE VALUE IN. WTR
SG A FW FLOW CALIB MULTIPLIER FRAC

SG B FT-520 FULL SCALE VALUE IN. WTR
SG B FT-521 FULL SCALE VALUE IN. WTR
SG B FW FLOW CALIB MULTIPLIER FRAC

SG C FT-530 FULL SCALE VALUE IN. WTR
SG € FT-531 FULL SCALE VALUE IN WTR
SG C FW FLOW CALIB MULTIPLIER FRAC

SG D FT-540 FULL SCALE VALUE IN. WTR

SG D'FT-541 FULL SCALE VALUE IN. WTR
SG D FW' FLOWCALIBMULTIPLIER = FRAC

FW-VENTURI DESIGN CONSTANT S
BAROMETRIC PRESSURE (NOMIMAL) PSIA )
STM: GEN STEAM QUALITY FRACTION

RX RAT_E.D_ THERMAL POWER




SG B FW PRS ~ PSIG PT-FW023
SG B FW TMP. | DEGF TE-FW028
SG B FW FLW VNTRI FT-520 DP INWTR . FT-520
SG B FW FLW VNTRI FT-521 DP IN WTR FT-521
SG C FWPRS - PSIG . PT-FW024
SG C FW TMP ' DEGF TE-FW030
SG C FW FLW VNTRI FT-530 DP INWTR FT-530
SG C FW FLW VNTRI FT-531 DP IN WTR FT-531
| ss D FW PRS - PSIG )
DEGF ‘
_ IN WTR
sef.m _FWFLW vmm FT-541 DP IN WTR
RX cw TAVE PMC DEGF
. 3 %

RX he THRM Pvm +MIN
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Inputs To Calculations
5 Minute Intervals :
SGAFWPRS PSIG PT-FW022 . P0403
SGAFW TMP DEGF TE-FW026 T0418 i
SG A FW FLW VNTRI FT-510 DP IN WTR FT-510 U8020 ;
SG AFW FLW VNTRI FT-511 DP IN WTR FT-511 U8021




[ S S,

PSIG

Appendix A
Plant Process Computer Input Data
(Page 3 of 5)
Supporting Data
‘{Test Directors Discretion)
CNDS BSTR PMP A OUT FLW KLBS/HR FT-CB101
- CNDS BSTR PMP B OUT FLW KLBS/HR FT-CB102
CNDS BSTR PMP C FLW KLBS/HR FT-CB103
.CNDS BSTR PMP D OUT FLW KLBS/HR FT-CB104
FP A OUT FLW KLBS/HR FT-FW004
FP B OUT FLW KLBS-HR FT-FW005
FP C OUT FLW KLBS/HR FT-FWO006
HTR 7 FW OUT PRS PSIG PT-508
HTR 7A FW OUT TMP DEGF TE-FWO016
HTR 7B FW OUT TMP DEGF TE-FWQ‘1.-9;'
HTR DRN PMP A OUT FLW KLBS/HR FT-HDOO4
HTR DRN PMP B OUT FLW KLBS/HR FT-HDOOS
HTR DRN-PMP C OUT FLW KLBS/HR FT-HDOOS
SG A BD FLWLWR GPM
SGABD FLWUPR .GPM
SG AFLW BYP KLBS/HR
SG A FW FLW TMPRING GPM . FT-FW251
- SG A FW FLW CORR AVE 1 MIN KLBS/HR
SG A FW FLW VENTURI KLBS/HR
SG AFWFLW UNCORR 1/2 KLBS/HR
AVE '
SG A FW FLW VNTRI FT-510 VOLTS
- VOLTS
KLBS/HR
§ KLBS/HR
SGAFW TMP AT FWIV DEGF
SG A FW.TMP AUX NOZ DEGF
PSIG
PSIG
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Supporting Data
(Test Directors Discretion)
SG B BD FLW LWR GPM FO427
SG B BD FLW UPR GPM F0437
SG B FW FLW BYP KLBS/HR FO428
SG B FW FLW TMPRING GPM FT-FW252 '
SG B FWFLW CORR AVE 1 MIN 'KLBS/HR '
SG B FW FLW VENTURI A KLBS/HR
SG B FW FLW UNCORR 1/2 AVE KLBS/HR
SG B FW FLW.VNTRI FT-520 VOLT® FT-520
SG B FW FLW VNTRI FT-521 VOLTS FT-521
SGBFWFLW1 KLBS/HR FT-520
SGBFWFLW2 KLBS/HR FT-521
SG B FW TMP AT FWIV DEGF TE-FW234
SG B FW TMP AUX NOZ DEGF TE-FW304
‘ SGB STMPRS 1 PSIG PT-524
0 " SGBSTMPRS 2 PSIG FT-525
- SGBSTMPRS 3 PSIG FT-526
SG C BD FLW LWR GPM
: SG C BD:FLW UPR GPM -
o SGCFWFLWBYP KLBS/HR
g | SG C FW FLW TMPRING GPM FT-FW253
tt - SG € FW FLW CORR AVE 1 MIN KLBS/HR
. SG C FW FLW VENTURI : KLBS/HR
o SG'C FW FLW UNCORR 1/2 AVE KLBSHR
SG C FW FLW VNTRI FT-530 ' VOLTS
SG C FW FLW VNTRI FT-531 VOLTS
B SG.CFWFLW1 KLBS/HR
:8G°C FWFLW 2 KLBS/HR
SG C FW TMP AT FWIV DEGF
SG C FW TMP AUX NOZ DEGF
STMPF PSIG
PSIG

PSIG
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Supporting Data
(Test Directors Discretion)

Description =~ its EPN Point

SG D BD FLWLWR | GPM | FO467
SG D BD FLW UPR GPM ' FO477
SG D FWFLW BYP KLBS/HR F0468
SG D FW FLW TMPRING ~ GPM FT-FW254 F2242
SG D FW FLW CORR AVE 1 MIN KLBS/HR | uo4a71
SGDFWFLWVENTURI KLBS/HR Uo669
SG D FW FLW UNCORR 1/2AVE  KLBSHR . Uo470
SG D FW FLW VNTRI FT-540 VOLTS FT-540 U9026
SG D FW FLW VNTRI FT-541 VOLTS FT-541 ug027
SG D FW FLW 1 KLBS/HR FT-540 - FO463
SG D FW FLW 2 KLBS/HR FT-541 FO464
SG D FW TMP AT FWIV DEGF TE-FW236 T2388
$G D FW TMP AUX NOZ DEGF - TE-FW308 T2356
SGDSTMPRS 1 PSIG PT-544 46
SG D STMPRS 2 | PSIG PT-545

SGD STMPRS 3 PSIG PT-546

SG FW FLWF (PPC) KLBS/HR
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Test Director ' Unit _ Date Rx Power
Data Collection Start Time End Time
Ultrasonic Op Test Ave Time Delay: Acceptable Range 23.24 to 23.36
Ultrasonic Operational Test Results Satisfactory: [ ]Yes
Rx Power >90% during test period: [ ]Yes
Unit Stable During Data Collection: [ 1Yes 3
Requirements - No movement greater than the +- indicated
cription Point  +- Units
RCS Average Temperature ~ U0484 1.5 DEGF :
First Stage Pressure P0398 0.6 %
First Stage Pressure P0O399 0.6 %

Current Data  Initial Test
SG _A FW AMAG Current Data Error % < initial test report |
SG _B FW AMAG Current Data Error % < initial test report
SG _C FW AMAG Current Data Error % < initial test report
SG _D FW AMAG Current Data Error % < initial test report

Review of Calculated Results | Date ,
Ultrasonic / Venturi Ratios Exceed Engineering Evaluation Limits [ ] No
If Yes | -

System Engineer — implementation Approval Date.
Ultrasonic / Venturi Ratios Exceed As-Found Tolerance

if Yes S ,

i&C Design Engineer — Implementation Approval
— PIF Number :

Ultrasonic / Venturi Ratios Exceed Allowable Value Limits
If Yes, Install: Emergency 1.0 Calibration Muitipliers, F
'PIF Number "
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Collect the data indicated in Appendix A at one minute intervals, then calculate the fesults below. Determine the
averages and calculated values using the formula (#) shown in Appendix C.

DRescription
FW VENTURI DESIGN CONSTANT

BAROMETRIC PRESSURE (NOMINAL)

SG _A FW PRESS average

SG _A FW TEMP average

SG _A FW FLOW CALIB MULTIPLIER

SG _A FT-510 FULL SCALE VALUE

SG _A FW FLOW VENTURI FT-510 DP average
SG _A FW FLOW VENTURI FT-510 DP Std Dev
8G _A FT-511 FULL SCALE VALUE

SG _A FW FLOW VENTURI FT-511 DP average
SG _A FW FLOW VENTURI FT-5§11 DP Std Dev
SG _A FW EXPANSION FACTOR

SG _A FW DENSITY

SG _A FW FLOW VENTURI FT-510 CALC average .
SG _A FW FLOW VENTURI FT-511 CALC average -

S§G _A FW FLOW VENTURI CALC average
SG _A FW FLOW ULTRASONIC average
SG _A FW FLOW ULTRASONIC Error:

SG _A FW FLOW ULTRASONIC Error

8G _B FW PRESS average
‘8G _B FW TEMP average
8G _B FW FLOW CALIB MULTIPLIER
8G _B FT-520 FULL SCALE VALUE
8G _B FW FLOW VENTURI FT-520 DP average
8G_B FW FLOW VENTURI FT-520 DP Std Dev
8G _B FT-521 FULL SCALE VALUE
8G _B FW FLOW VENTURI FT-521 DP average
8G _B FW FLOW VENTURI FT-521 DP Std Dev
8G _B FW EXPANSION FACTOR
8G _B FWDENSITY
BO_BFWFLOWVENTURl FT-520 CALC average
8G'_B FW -FLOW VENTURI FT-521.CALC average
SG_B FWFLOWVENTUR! CALC-W

Units
'PSIA

PSIA

' DEGF

FRC
IN. WTR
INWTR
IN WTR
IN WTR
IN WTR
IN WTR

LBS/CF
KLBS/HR

- KLBS/HR

KLBS/HR
KLBSHR

Point
K8100
K8140

P0403
TC418
K8130
K8120

uso20

K821

uso21

|

——————
—————
————t———
—————
mmeemp———
e ————
mam——
————
m———————
n——
———
e ————
————.
———————
Stv——g
RS ————
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Collect the data indicated in Appendix A at one minute intervals, then calculate the results
below. Determine the averages and calculated values using the formula. (#) shown in

Units  Point  Results

Appendix C.

Description
SG _C FW PRESS average
SG _C FW TEMP average
SG _C FW FLOW CALIB MULTIPLIER
SG _C FT-530 FULL SCALE VALUE
SG _C FW FLOW VENTURI FT-530 DP average
SG_C FW FLOW VENTURI FT-530 DP Std Dev
SG _C FT-531 FULL SCALE VALUE ‘
SG _C FW FLOW VENTURI FT-531 DP average
SG _C FW FLOW VENTURI FT-531 DP Std Dev
SG _C FW EXPANSION FACTOR
SG _C FW DENSITY ‘
SG _C FW FLOW VENTURI FT-530 CALC average
SG _C FW FLOW VENTURI FT-5631 CALC average
SG _C FW FLOW VENTURI CALC average
SG _C FW FLOW ULTRASONIC average
SG _C FW FLOW ULTRASONIC Error
SG _C FW FLOW ULTRASONIC Error

SG _D FW PRESS average

SG _D FW TEMP average

SG _D FW FLOW CALIB MULTIPLIER
SG _D FT-520 FULL SCALE VALUE
SG _D FW FLOW VENTURI FT-540.DP average
SG _D FW FLOW VENTURI FT-540 DP Std Dev
SG _D FT-541 FULL SCALE VALUE '
SG _D FW FLOW VENTURI FT-541 DP average
SG _D FW FLOW VENTURI FT-541 DP Std Dev
SG _D FW EXPANSION FACTOR

SG _DFWDENSITY

SG _D FW FLOW VENTURI FT-540 CALC average
8G D FW FLOW VENTURI FT-541 CALC average
8G D FW FLOW VENTURI CALC average

SG_D FW FLOW ULTRASONIC average

SG D “W:FLOW ULTRASONIC Error
8G_b FW"‘F'LOW ULTRASONIC Error

PSIA
DEGF
FRAC

IN. WTR
IN WTR
IN WTR
INWTR
INWTR
INWTR

LBS/CF*
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR

%

PSIA
DEGF

FRAC
IN WTR
IN WTR
IN WTR
INWTR
IN WTR
IN WTR

LBS/CF
KLBS/HR:
KLBSHR ..

| KLBSMR-’"T;'
KLBSMR
KLBSHR

P0443

TO458
K8132
K8124
U8024

K8125
Ug025

PO463:

TO478

;K81 33

K8126
Us028

K8127 3
U8027-':1‘

| l"’l lll l l il HITHITHH

(1)

(1)
(2)
(3)
(4)
(4)
(5)

6)
(6)
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Using formula (7) calculate the Ultrasonic / Venturi ratios and determine if any exceed either
the Engineering Evaluation limit (EE), the As-Found Tolerance (AF) or the Allowable Value
(AV). Refer to the Limitations and Actions section of the procedure for more details.

AV  AF EE EE AF AV
-~ . 0.9575 0.9750 0.9900 < 21.0100 1.0250 1.0425
SG_AUT/FT-510 [] [] [] ——— 1)1 11 1]

"SG_AUT/FT-511 []
SG _BUT/FT-520 []
SG_BUT/FT-521 []
SG_CUT/FT-530 [ ]
SG_CUT/FT-531 []
SG_DUT/FT-540 [ ]
SG _DUT/FT-541 []
AVERAGE (Between 0.98 and 1.02) Yes / No

PNy g gy P Py pany
L o AT R S P e Y]
| W Y W Y WY Sy
Py gy gy praeey PTG ey guey
Sl Snapsd Semedt Sumed el Smpel! Sepvelt
PR gty ey gy Py gy gu—
St bt St vl Soed Avend Smynd
Py pmy ey PRy ey gy
L d o R Y Sy T T

if any Allowable Value (AV) limits aré exceeded IMMEDIATELY perform the following:

‘ Do not implement any new Calibration Multiplier Factors. Notify the Shift 8upemsor
" and instruct them to immediately initiate the use of the emergency value.of 1.0 for the
FW FLOW CALIB MULTIPLIER points on the Plant Process Computer: (5(8130 KB‘I 31,
K8132, K8133) as shown in the Operator Aid “Feedwater Flow Constants®. :Instriic! the
Shift Supervisor to adjust power as indicated by the change in the one minut
Calorimetric computer point, U0921 after implementing the emergency vaiues; of 1. 0

; Write a PIF indicating that the Feedwater Flow indication has exceeded the Allowable
Value and request immediate I&C Design Engmaonng Evaluation

Halt prooadure execution.

Note: If no valuos have exoeedod the AV then an operability issue dossritexi
one or more values exceed the AV then an operability issue:
requires immediate I&C Design Engineering evaluation to ady

Operational response.
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if any As-Found (AF) Tolerance limits ARE exceeded or the 4 loop average corraction is -
greater than 2%, perform the following: ' -

Write a PIF indicating that the Feedwater Flow indication haé exceeded the As-Found
Tolerance and requqsting Engineering Evaluation.

Initiate a trending evaluation to determine.if an adverse trend exists.

Collect and analyze another set of data.

Review the results.with 1&C Design Engineering and the System Engineer i and using
Enginesering Judgment obtain approval for impler-antation of new Calibmtton

Multipliers.

if any Engineering Evaluation (EE) limits are exceeded perform the following:

Review the results with the' System Engineer and using. Engmeering Judgment -
determine if Calibration Multipliers may be implemented. -

Calculate average Ultrasonic / Venturi ratios for each SG FW line. Thesa va!uu

: Now Calibration Multiplier Factors:

I SG _A FW FLOW CALIB MULT FRAC (K8130)

~ 8GBFWFLOW CALIBMULT FRAC (KB131)
- | . SGZCFWFLOW CALIB MULT ~ FRAC (K8132)
(U SG =D FW.FLOW CALIB MULT FRAC (K8133)

N Determination:

se _A CALIB MULT DIFFERENTIAL (8) <0.00r> o o,
3G..B MULT DIFFERENTIAL 8) < 0:0 or.> 0.0
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Calculate the approximate expected power changes upon mplementatuon of the new
Calibration Multiplier Factors.

Total FW flow as measured with the constants of 1.00 and the Venturi KBH
Total FW flow as measured with the old constants and the Venturi KBH
Total FW flow as measured with AMAG KBH

Expected % Reactor Power Indication Change on Implementation (9)
Expected MWe Gross Generation Change on Power Adjustment (9)
if the above Expected % Reactor Power indication change is a positive value, then notify the
Shift Supervisor and advise them on the conditions. As a conservative measure, the Shift

} Supervisor shall adjust power downward by the amount irdicated until ﬁnal approval and

| implementation of the Operator Aid revision.

l Q I '

RCS Flow Check - | o
Last calculated total RCS flow per 1/2BVSR 4.1.4-1 __ gpm
‘. Record the minimum new FW flow calbration multplication factor
Perform a check of RCS flow using the follovnng

tactor
RCS flow: chock with AMAG =
Tech: Spoc minimum RCS flow per LCO 3.4.1
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(1) Calculation of DP Transmitter Standard Deviation
Determine for each Venturi DP Transmitter the Standard Deviation of the differential
pressure over the test period. The method for calculatlng Standard Deviations can be
found in any Statistic text book.

Std Dev = SUMMATION( (DPi — AVEDP)*2/ (N =1))

Where: DPi = INWTR = Individual DP Vaiue
N = = Number of DP Values
i = 1 through-N '
AVEDP = INWTR = Average of all DP Values

If using Excel to perform this calculation, use the Excel function as follows -
Std Dev = STOEV( CellStart : CellEnd )

(2) Calculatlon of Feedwater Vonturl Thermal Expansion Factor

Determine each Steam Generator Feedwater Venturi
follows:

FAg = (2.048E-5*Tg)+0.9984

Where:  FAg = = SGgVer
T8 = DEGF s SG !F

(3 Calculation of Fesdwater Density

Determine each Stoam Generator Feedwater density.
the appropriate Foodwatar temperatures and pm

DENg =Function (T, (P!+ PBAR




(4)
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Caiculation of Average Venturi Flow — each of 8 DP Transmitters

. Determine each Steam Generator Feadwater base flow using the appropnate
Feedwater Venturi differential pressures and constants: '

WV§;=(KD"FA_s_*(DP§§‘DEN§)".5)I(FSV§1".5"1)

Where: . Wvst = KLBS/HR = SG s Venturi Calculated flow,
| DP Transmltter't“‘ '
KD o= = j ‘
FAs = =
DPst = INWTR =
DENg = LBSICF = Feedwater Densit
FSVst = INWTR = sG sDOP Transmitt_gnf_Cumnt

Full Scale Value



(8)
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- Calculation of SG Average Venturi Flow

Determine for each Steam Generator the average calculated Venturi Feedwater flow
and a total Steam Generator calculated Venturi Feedwater flow.

Where:

WVA = (WVAO + WVA1 ) /2
WVB = ( WVBO + WVB1 ) /2
WVC = ( WVCO + WVC1 )/ 2
WVD = ( WVDO + WVD1 )/ 2

KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR

 KLBS/HR

KLBS/HR
KLBS/HR
KLBS/HR

KLBS/HR

KLBS/HR
KLBS/HR

SG AW Flow Venturi Calculated
SG B FW Flow Venturi ,. k:u!ated

SG D FW Flow Vonturi :
SG D FW Flow Veriturt




(6)

- period:”
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Calculation of Ultrasonic Errors | , , -

Determine, for each Steam Generator, the Error of the Feedwater flow mdicated by the
Uttrasonic instrument. The methods described here can be found and. detéilad in any
standard Statistics text book. The discussion which follows assumes that Excel is
to perform these calculations, as follows:

Determine the average KLBS/HR flow value over the test period:

H
3

b
M
4
k2
s

AVE = AVERAGE( CellStart : CellEnd )

Dotemiihe fhe Standard Deviation of the flow vaiues over the test pe

STDEV = STDEV( CeliStart : CellEnd )

Determine the number of flow values collected during the test period
CNT = Count ( CeliStart : CellEnd )

standard Statistic text books. The Excel fmction is m “ o

TDIST = TINV (0.05, CNT-1)

Determine the KLBS/HR Margin of Error for the flow values co

ERR-KLBS/HR = ( TDIST * STDEV ) / SQRT(CNT)

Determine the Percent Margin of Error for the flow values collet

ERR-% = ERR-KLBS/HR * 100/ AVE
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(7) Calculation of Ultrasonic / Venturi Ratios
Determine for each Venturi DP transmitter a new Ultrasonic / Venturi Ratio and for each
Steam Generator Feedwater Venturi determine the average Ultrasonic / Venturi Ratio (the
Calibration Multiplier value):
CMst = WUs / Wvst

CMsg=(CMs0+CMs1)/2

Where: CMst = fraction SG g DP Transmit!sir t Ratio

CMs = fraction SG § FW Flow Calibration Multiplier Value
Wug = KLBS/HR =SG g FW Flow Ultrasonic Indicated _
Wvst = KLBS/HR = SG g FW Flow Venturi Calculated DP Transmitter t
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(8) Calculation of Callbratu_m Multiplier. Differentials

Determine for each Steam Generator Feedwater Venturi a Calibration Multiplier
Differential Value:

DCMA = PCMA - CMA
DCMB = PCMB - CMB
DCMC = PCMC - CMC
DCMD =PCMD - CMD

Where: DCMA = fraction = SG A Calib Mult Di¥srentiai
DCMB = fraction = SG B Calib Muit Differential
DCMC = fraction = SG C Calib Mult Differential
= DCMD = fraction = SG D Calib Mult Differential
{ PCMA = fraction = Previous SG A FW Flow Calib'M
| PCMB = fraction = Previous SG B FW Fiow Calib ¥
PCMC = fraction
" PCMD = fraction = Previous SG D FW Flow Calib N
- CMA = fraction = SGA FW Flow Calib Muft Valus
CMB = fraction = SG B FW Flow Calib Mult Vaiue ;
. CMC = fraction = SG C FW Flow Calib MultVaiie ‘
| CMD = fraction = SG D FW Flow Calib Muit Value
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(8) Calculation of Approximate Reactor Indicated Power Change Upon
implementation of Calibration Multiplier Factors

Total AMAG Flow
= ”
Total Venturi Flow

* 0.988

Determine the"Approxlmate change in indicated Reactor power if the currently
caiculated Calibration Multiplier Factors are implemented. A positive value indicates

' indicated power level will increase and a negative value indicates power leve! will
deorease
DRX = RX - PRX

’

~ Determine the Abproxlmatd change in gross generation upon adju
! value as indicated using the new Calibration Multiplier Factors. A'p
indicates an increase in generatlon and a negative a decrease in ger

DMWE = DRX * 1175 + 100
Where. | : :
, PRX = % = Previous Reactor Power Level
RX = % = Current Reactor Power Level
DRX = % Delta Rx Power with New Callb Mult
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This test verifies that the Ultrasonic Electronics Systems (UE) and software are respondmg
. properly. :

The resuits of this test should indicate an output time delay within +-0.1 milliseconds of the
original instrument test values. If UE test time delays are found to be outside this range,
contact the equipment vendor for further recommendations and corrective actions. If the UE
fails this test it shall not be used to adjust the Feedwater Flow Calibration Multiplier Factor

determmed by this procedure.
Testing Procedural Steps

1. Turn on the Signal Conditioner (SC) and the PC Corrputer (PC) and allow them to
warm up for a minimum of 15 minutes.

; 2 Start the CROSSFLOW software by clicking on the CROSSFLOW icon or running the
| ~ program file c\amag\cf32m27002\programict32m27 exe. The CROSSFLOW screen

will appear.

>

: .’ 3. On the CROSSFLOW screen, click on the SETUP button. The CHANNEL
CONFIGURATION screen will appear.

';‘f" 4. Onthe CHANNEL CONFIGURATION screen, click on the CONFIG button. A dialog
' “box will appear asking "Do you want to save the flow data acquired while conﬂgunng
Channel 17" _ _ ,

5. Onthe dialog box, click on the NO button. The RANDOM FREQUENCY
CONFIGURATION screen will appear.

8.  Onthe RANDOM FREQUENCY CONFIGURATION screen locate a dropdown list box
Random Frequency Mode. Click the dropdown button and select Disal de. .

7. On the RANDOM FREQUENCY CONFIGURATION screen, click on. tho::sFlnish ‘
The HARDWARE SETUP screen will appear. ’




10.

11.

12,

13.

14.

18.

 the dialog box and over the Reinitialize to Default item. Reledse: i
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Locate the Panel Switches on the right side of the screen and set the following by
clicking on the provided buttons:

81 TRXAto OFF

82 TRXBto OFF

8.3 LPFILTER to Hi (45 Hz)
8.4 HP Filter to HI (12 Hz)
8.5 Notch Filter to ON )
Locate the Sampling Rate dropdown list box near the bottom and center of the screen. -
Click on the dropdown button and select a Sampling Rate of 1024,

Locate the # of Samples dropdown list box just below the Sampling Rate box. Click on
the dropdown button and select 4096 as the # of Samples.

Locate the Ave.Size box just above the Help button. Set the Ave.Size to 10 by either
using the provided up/dowri arrows or by clicking in the text box and entering 10.

Locate the instantaneous graph area in the upper left area. Locate the Ref box just
above this graph and set the Ref to 0.5 by either using the provided upldown BITOWS or
by clicking in the text box and entering 0.5.

Locate the Cumulatave graph area in the lower left area. Locate the Reéf: CGV bax just

above this graph and set the Ref CCV to 0.6 by either using the- providw upfdwn
arrows or by chckung in the text box and entering 0.8.

Reinitialize the Cumulative graph to default. Using the right mouse button siick aid
hold the Cumulative graph area. While holding the mouse:button

the Reinitialize to Default entry

Locate the Signal Delay Trend graph area in the lower right
Signal Delay Trend graph to default. Using the rightmo

Signal Delay Trend graph ared. While holding the
dialog:box and over the:Reinitialize to Default-item.

Reinitialize to Defauit entry.




16.

17.

18.

19.

20.

21.

23

24
25,
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Locate the Avg Time Delay box just below the Signal Delay Trend graph area.
Reinitialize the Avg Time Delay to default. Using the right mouse button, click and hold
the Avg Time Delay box. While holding the mouse button, drag the cursor to the dialog
box and over the Reinitialize to Default item. Release the mouse button on the
Reinitialize to Default entry. '

Locate the STD (%) box just below the Signal Delay Trend graph area. Reinitialize the
STD (%) to default. Using the right mouse button, click and hold the STD (%) box.
While holding the mouse button, drag the cursor to the dialog box and over the
Reinitialize to Default item. Release the mouse button on the Raeinitialize to Default

entry.

Return to the Panel Switches on the right side of the screen and set the Test Signal to
ON.

“Locate the Reset button Iocated just below the Cumulative graph area. Click on the

Reset button.

Allow more than 20 consecutive signal delay samples to be recorded in the Signal

‘Delay Trend graph area. This will take about 10-15 minutes. The number of samples

appears on the bottom of the signal delay trend graph.

Record the millisecond value shown in the Avg Time Delay box on Appendix B, and

determine if this value is.outside of the range of 23.24 to 23.36 milliseconds.

22. Based upon the Avg Time Delay value check performed in the above step, do
the following: , ,

22.1 IfAvgTime Delay is in the specified range, then proceed with the execution of
this procedure.

22.2 If Avg Time Delay is outside the specified range, then data obtained from the :
Ultrasonic system shall not be used to adjust Feedwater Flow Multiplication o
Factors. Perform other necessary equipment corrective actions (including
contacting the vendor) to return the Uitrasonic equipment to working ordar

Select RETURN at the bottom left of the screen. The *Channel Cenﬁgm‘atien will
appear. . . |

Select RETURN at the bottum of screen. The “Crossflow” main menu.will appear

if the operational test done is early and the use wishes to exit the syttem thon uhct
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FIGURE 1 — Measurement Initialization Sample Screen
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(continued)
Flow Loop
Unit 1 b Unit 2
A B C D A B C D
~ Channel 1 : 3 | Channel§ | Channel7 | Channel2 | Channel4 | Channei€@ | Channel8

T 13.5954 13.6497 13.6455 13.8574 13.5183 13.6059 13.5824 135831
12.0384 "12.0314 12.0328 ~12.0310 12.0289 12.0329 12.0333 12.0324
18 T 15 15 15 15 15 15 18

‘200 200 200 200 200 200 200 200

0.4 0.4 0.4 0.4 0.4 0.4 0.4 04

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

OFF OFF OFF OFF OFF OFF OFF ~-OFF.

OFF OFF OFF OFF OFF OFF OFF "~ OFF

OFF OFF OFF OFF OFF OFF OFF OFF

12 Hz 12Hz 12Hz 12Hz 12 Hz 12 Hz 12 Hz 12 Hz

28 Hz 25 Hz 25Hz 25Hz 25 Hz 25 Hz 25 Hz 25 Hz

ON ON ON ON ON ON ON ON

"ON ON ON. ON ON ON ON ON

- ON:| ON: ON ON ON ON ON "ON
8192 ] s162] 8102 8192 8192 8192 8192 8192

or-display.will round to 3 decimal places.
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